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from it. Of course all the harmonics could be used for a 
synthesis which would represent, past data more accurately 
than was done. 

~ -__ 
1925-A ___.... Wet _...___.... Wet. 1931-A _ _ _ _ _  ~ Dry ___._______ 

B ___.... _ _ _ _ _ d o  ..___..._ Do. B _._._ I Normal ____... 
1 9 2 6 ~  ___._._ ~ o r m 3 i  ___..._ Dry. 1932-A ..___ 1 Dry __.___._... 

B.--. . . . ..-.-do .___ -. . . . Normal. B _ _ _ _ _  '.--.-do... .____. lS5O slfliciently accU- 1927-A .--.... j . . ~ . .do  .____.... Do. 1933-A _.___ Normal _____.. 
B ____... Dry _._.___.... Wet. B- _ _ _ _  '. - ~ -do ..___ - - - - 

1934-A _._..' Dry _._.____._. 
B _ _ _ _ _  Wet __..______. B.----.. Dry ___.____... Do. 

193L-4  ___._ Dry ___.__.__._ 
B- ..__ 1 Normal. __.__ 

1936-A ___._, Dry _ _ _ _ _ _ _ _ _ _ _  
B _ _ _ _ _ I  NOrII131______. 

Seventy-five years' data were used. It may be pos- 
to Secure data taken 

rate to use. Eleven years of such data would make it' 
possible to extrapolate from averages of two datum 
values. If not, the 43-year period will be coniplehed 
twice by the end of 1935 and any accuracy whic.11 may 

1926--6------- 

1m--4------- B ____... Normal wet----- . - - - - -  ---.... Wet. Normnl. 

I~o-A. . - - - - .  

Dry. 

be found for predict,ions now should be niat,erially in- -_ I 

During the 11 ycnrs t,hnt8 the Abbe Me~t,eorologic~al 
Observatory has he!oii mnixit,niiied in Cincinnat,i, a most' 
careful and de.t,:iilcd record of all t'he weather elt.me,nts 
has been made. ?'he t,hiinderst,orm, like t,he clouds, must 
be observed and described by trained observers-no in- 
struments have been devised that will fully meet, t,he 
requirements or t'ake the plwe of sc.iemt,ific t,raining. The 
average recorded number of days witah t'hunderst,orms at 
Cincinnati in t8he last 10 ye,.a.rs shows an incre,ase of 23 
per cent as compared wit,h the. previous 10 years, due to 
improvement in the location of t,he place of obse,rvations, 
and in the inet8hods of observation. 

In  this study of the indivitlunl thinderst80rm it  is neces- 
sary first t80 define the t,hunderst,orm. Alexander, in his 
article on t'he distribut,ion of thunderstorms, has quoted 
all the instructions to observers on the subject--the last, 
one was issmd in January, 1S9+--and sta,ted t,hat t.he 
instructions have been in force ever since. About the 
only instruction in force a t  present is that "a storm from 
which dist,inct thunder is heard will be considered a 
thunderstorm,'' while the inst,ruc.tions to cooperative ob- 
servers add that ('t,liunderstorrns sis hours apnrt may be 
considered as separat,e storms." 

- 
DataB 

-___ 
Dry. 
Normal. 

Do. 
Do. 

Dry. 
Normal. 

Do. 
Wet. 
Dry. 
Normal. 
Dry. 

Do. 

I t  is unusual for an individual thunde,rstorm to last 
more, than tx-o hours, while on the ot,her hand several 
may occur wit,liin one hour. Frequently two or more 
sept-wa.t.e thunderstorms may be visible a t  the same time. 
One summer e.ve.ning dist,ant8 and diff use,d light,ning was 
ohserved in t,he nort,li for about one hour after dark, 
then thunder was heard in the nort'h and the separate 
lightning strokes became visible; other storms started in 
tlie west and southwest, until a t  one time four separate 
parts of a e,neral shorm were visible and t'hunder could 

nort,heast, one in  the north, one in t,he northwest, and 
one in t,he west,--All storms moving nort,heastward. Up 
t,o t,his time no rain had fallen at  the st,at,ion, but the next 
st,orm, which developed to t,he southwest, moved directly 
over the stsation, and the series of storms that, evening 
were ususually severe. While these storm clouds were 
separahd by a conside,rable distance, and t,he path of 
ench was a few miles sout,h of t,he preceding one, they 
act,ed toget,her, and t,herefore the series should be con- 
sidered a single t,liunderst)orm. At other times we have 
observed two or t,hre.e disbinct, storms in progress a t  the 
same time when there appeared to be very little, if any, 

IN dist,inct, P y henrd from each c,loud mass-one in t'he 
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physical connection between the clouds; these should be 
considered as separate storms. 

Recently while traveling directly eastward by auto- 
mobile from Cincinnati 150 miles, we passed along a line 
where a large number of t,hunderst80rms developed. 
The sky continued most,ly dear to the south, while in the 
rear, t’hunder would be first he.ard in a comparat,ively small 
cloud and the s t o m  would pass ra.pidly norbh of us, 
moving to t,he nort,heast. Some were abtendcd by rain. 
These storms developed eastward at, t8he rate of 20 miles 
,per hour, but the individual st.onns moved at  an est,i- 
mated rate of 40 miles per hour. 

In  t,his paper a thunderstorm will be defined as ( ‘a  
commotion in the atmosphere in which thunder is heard, 
each separate cloud mass attended by thunder to be con- 
sidered an individual thunderstorm.’’ The sriialle,st 
thunderstorm observed a t  Cincinnati was on t i  clear, 
summer day. A small thin cloud formed in the sout’h- 
west, and, as it moved direcAly toward t’he stnt’ion, one 
dull peal of thunder was heard, after which the cloud 
dissipated as quickly as i t  had formed. 

Our principal object. in this pa.per is to show the varitt- 
tion in frequency of occmrence of the thunderst,orm dur- 
ing each of the 24-hour periods at’ C’inc,innati. R1uc.h has 
been written about t,he physical aspects of bhe thunder- 
storm, the annual and inont,hly variation, and t,he geo- 
graphic distribut,ion, but c.omparatively little, about the 
daily variation. The principal exception is in Cos ancl 
Armington’s “Climate of Chicago.” Most of the mt,hori- 
ties, as Ferrell, Davis, W arcl, Humphreys, L41esander, ancl 
others state that thunderst,orms are niost frequent during 
the afternoon, but have lit,tle t,o say about t,he ot,lier hours 
of the day. 

For study purposes, we eiit’ered on large sheet,s of 
cross-section paper all the dttta about each thunderstorm 
for the last 20 years, using one shee,t for eac,h mont,h, 
except for the winter months, w1iic.h were placed t,ogether 
on one sheet. On t’hese charts w-e,re shown by symbols 
or figures the time and durat)ion of each st,orm, t,lie time 
of rainfall, the rate of heavy and excessive rains, the 
direction of movement, the type of t’he storm, Rnd ot,her 
information. As these charts were much too large to 
reproduce, two ot,he,r and much smaller chart,s for 10 
years have been prepared t’o show only t,he time and 
duration of thunderstorms. The third chmt shows by 
vertical bars t,he tot,al hours with thunderstornis for each 
hour during the year for a period of 20 years; the fourth 
one, the hourly variation by seasons, and for July, the 
month of greatest frequency. 

In hourly frequency as well as i tensitmy the t,hunder- 
storm is naturally divided into four types or seasons, but 
the seasons differ somewhat from the seasons of t,he year. 
The summer type, which comprises about S per cent, of 
all thunderstornis a t  Cincinnati, begins in May or sonie- 
times late in April and usually ends about tho last of 
August or early in September. During t,his season the 
stormiest hour is from 2 to 3 p. m., when the temperature 
is highest, and the least stormy is t,he hour ending at  
either 9 or 10 a. m., not a t  night or when the temperature 
is lowest, but during the hour of niost rapid rise in 
temperature. I n  the month of greatest frequency- 
July-there have been 63 thunderstornis in 20 years for 
the hour ending a t  3 p. m. and only 4 for the hour ending 
at 9 a. m. The fall thunderstorm, which occurs in 
September and sometimes in October, reaches a niasiniurii 
about 3:30 p. m. and a niinimuni a t  11 a. ni. Both the 
summer and the fall thunderstorni apperir to have a 
second maximum about 6 a. m. but t’liis is probably due 
to a failure to record all thunderstorms between midnight 
and 6 a. m. The spring thunderstorm, durin March 
and April, occurs most frequently during the a F ternoon, FIQ. 1 
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reaching a maximum a t  7 p. m., and occurs less frequently 
between 4 a. m. and 11 a. m., but the hourly variation is 
poorly defined. The winter thunderstorm from the last 
of October to the fore part of March shows but little 
variation during the 24 hours. 

The largest recorded number of days with thunder- 
storms in any one month was 17, in July, 1917, with 27 
separate storms. In  June, 1919, there were thunder- 
storms on 15 days out of 30, and during the 15 days 30 

from a low center over Missouri or the extreme lower 
Ohio Valley, with comparatively high pressure both 
north and south of the station. During 10 years of 
detailed record at  the Abbe Meteorological Observat,ory 
no thunderstorms have been observed moving from the 
southeast to the northwest. 

The tendency of all thunderstorms to move eastward 
is very pronounced, even under what appear to be adverse 
conditions. 

FIG. 3 

separate storms occurred, which esceeded t’he number 
of storms in July, 1917. 

Considering only the movement of the individual 
storm and not that of a series, i t  was found that about 
90 per cent of all stornis moved from a westerly to an 
easterly direction, and more than one-half of those 
moved from the southwest to the northeast. Only a few 
of the slow-moving heat thunderstorms moved eit,her 
directly northward or southward, and it was frequently 
a question whether the storm was moving or developing 
toward the north or the south. The few thunderstorms, 
which have approached the city from the east or north- 
east, have nearly all been located in the “point of the 
wedge l 1  formed by V-shaped isobars extending eastward 

Storins have been observed to move east’ward against 
high strato-cumulus clouds moving from the east, and 
across fresh southerly winds. A few of the storms move 
w-it’h great rapidity, especially when associated with a 
rapidly moving LOW, but the surface wind is seldom 
over 30 miles per hour. In  one storm thunder was first 
heard in the far southwest, and last heard in the far 
northeast 15 minutes later. If each of these peals was 
10 miles from the station, the storm must have moved 
at  the rate of 80 miles per hour. The highest surface 
wind in this storm was 25 miles per hour. The “heat” 
and “ border ’) t,hunderstorm, and the thunderstorms in 
the “trough”, are usually slow-moving storms, and fre- 
quently the most destructive. 
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Of the 340 thunderstorms tha t  passed either north or 
south of the Abbe Observatory during the last 10 years, 
200, or 60 per cent, of them passed north and only 40 
per cent passed south of the station. South of the observ- 
atory is the central portion of the city with a great, 
network of wires. and many high buildings, but all 
located in the valley of the, Ohio River; while norbh of 
the station is higher land with mostly open country 
except for a small thickly settled valley near-by, which, 
however, is sheltered by a ridge of hills on the west. Out 
of 213 storms charted for July, the month of greatest 
frequency, 52 passed over the station, 86 north of it,, 40 
south of i t ;  of the remaining 35, a few passed eithe.r east 
of west of the station, but most of them were distant 
thunderstorms without apparent movement. I n  a recent 
paper on “Thunderstorms in the British Islands” the 
statement was made that, “ In  America. the summer 
storms (thunderstorms) occur very largely along t,he main 
valleys,” and similar shtements have been made by 
other meteorologists, but the conditions do not appear 
to be true for the middle Ohio Valley. 

The occurrence of thunderstorms and the variation in 
the time of occurrence depend on the meteorological fac- 
tors and the time elements. The two most important 
weather elements are the distribution of pressure and the 
temperature of the air-and the two equally important 
time elements-the time of the year and the hour of the 
day. Each of these may be divided into three phases of 
favorableness to thunderstorm occurrence-the ninsi- 
mum, the intermediate, and the minimum phase. The 
maximum phase of pressure distribution is a LOW north- 
west of the station and higher pressure to the south, the 
intermediate is when the weather map is crflat,” and the 
minimum is when the pressure is high north of or over the 
station. The maximum phase of temperature is tempera- 
ture considerably above the normal for the hour, the 
intermediate is normal teniperature with high humidity, 
and the minimum is temperature low for the hour. In  
the time elements the niasimum phases are May to 
September and between the hours of 11 a. m. and 8 
p. m., the intermediates are the early spring and late 
fall months and the hours from 8 p. m. to S a. ni., and 
the minima are the montQs from November to Febru- 
ary and the hours between 8 a. in. and 11 n. m. through- 
out the year. Whe.n the four maximum phnse.s are in 
conjunct,ion the t>hunderst,orni develops, when some. of 
the intermediat,e phases occur with the masimum phases 
the thunderstorm frequently develops, but when two or 
more minimum phases are in the series the storni does 
not develop. Other weather elements are factors of some 
im 0rtanc.e in producing thunderstorms, but these, as 
w ep 1 as temperature, are connected with and result from 
the pressure distribution. When the thunderstorm 
develops, the LOW is nearly always present to the west, 
northwest, or north of the station, but is often poorly 
dehed  and apparently shallow. These rules, if they 
may be so named, apply best to the last half of the day 
during the summer months. The occasional winter 
thunderstorms and those occurring after midnight obey 
few if any evident rules. 

Doctor Humphreys in the MONTHLY WEATHER RE- 
VIEW for June, 1914, present,s five types of weather maps 
attended by thunderstorms. These types and thunder- 
storms which attend them are defined briefly as: a, Re- 
gions of high temperature and widely exbended and 
nearly uniform pressure, “heat ” thunderstorms; b ,  the 
southeast quadrant of a LOW, “cyclonic” thunderstorms; 
c, the barometric valley between the branches of a 

V-shaped cyclonic isobar, ‘‘ tornadic” thunderstorm; 
d ,  the region covered by a low-pressure trough between 
adjacent high-pressure areas, trough ” thunderstorms; 
and e ,  the boundary between warm and cold waves, 
“border ” thunderstorms. The 1,500 thunderstorms at  
Cincinnati in the last 20 years have nearly all been in 
connection with four of these types of weather maps in 
roughly the following proportions: Forty per cent each 
of “heat” and “cyclonic” thunderstorms and 10 per 
cent each of ‘‘ trough” and “border” thunderstorms. 
The ‘‘ tornadic ” thunderstorm is practically unknown at 
Cincinnati. Many similar types of weather maps were 
found which were not attended by thunderstorms, a t  

FIG. 3 

least not in the vicinity of Cincinnati, but in nearly every 
such case the date was between October 1 and March 31, 
or the hour was between 8 a. m. and 1 1  a. m. or, for some 
reason, the temperature did not rise much above the 
normal for the hour. 

T H E  T H U N D E R B T O R M  I N  R E L A T I O N  TO ELECTRICAL 
S E R V I C E  

The Union Gas & Electric Co., of the Columbia 
system, Cincinnati district, has prepared a large amount 
of data for use in this article, on the effect of storms on a 
great modern electric system. Unfortunately space will 
not permit the reproduction of the large number of charts 
and tables submitted, but all of the material has been 
carefully studied and the results, with other thunder- 
storm data, summarized in Tables Nos. 1 to 4. 
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FIG. 4.-pressure and temperature distrihution which accompanied a thunderstorm 
of the “heat” type 

FIG. 5 -Pressure and temperature distribution which accompanied a thunderstorm of 
the ”cyclonic” type 

FIG. E.-Prarsure and temperature distribution which accompanied a thunderstorm of 
the “trough” type 

FIG. 7.-Pressure and temperature distrlbution which accompanied L thunderstorm of 
the “border” type 
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Maxi- 
mum 
in 1 

thun- 
der 

storm 
__ 

The remarkable features of the tabulations are the TABLE .3.-Storms and circuits out by months, Columbia system, 
Cincinnati district mereat growth of the electric service in the Cincinnati 

_____--- 
I hhxl-  

Average mum 
daily for 1 

lor the I thun- 
Year I der i storm 

I 
I-- 

__- 

19qX+-De- 
histric6 during the last 10 years, and more especially 
during the last, five years; the great increase in the nmount 

The wind when not attended by a thunderstorm 0c.c.a- 
sionally causes considerable, damage, but in a region 
where the maximum wind velocity seldom exceeds 40 
miles per hour, and esceeded 50 miles only two times in 
10 years, the damage caused by the wind alone is not 
great. The sleet, snow, and other similar elements are 
minor agents of destruction to the electric system. 

A "storm log" was prepared by the department of 
operation of the Union Gas & Electric Co. for the years 
1921 to  1926, inclusive. It was difficult t,o obtain the 
information for the years 1921 1923, and as there 
were comparatively fe.w overhead circuits in operation 
previous to 1921, the report, was not estended back to 

i i z ~ i -  structirr of damage by thunderstorms to the electric system. storms 

to 

- 

All 
storms 

_ _ -  

43 
U6 

124 
537 
522 
754 

19%-De- 1 1926-De- 1 
sz;c! 1 structive& 

storms 

'::- 
s torm 

- 
43 
80 
98 

327 
453 
645 

3 27 5 5 185 
6 59 7 i 147 
9 254 8 . 8 227 
6 4: 6 4 130 
2 32 7 5 47 

0 0  ._._..____._ 
0 0 16 1 3 0 4 5  .--. .___ _ _ _ _  
- 1 -  I 

arid hourly dis- 
?olurnbia electric 

i917. The report for 1921 shows that the amount of 

outages listed does not give a true idea of the number of 
storms. For that reason the report for 1921, though ____ _ _ _ _ _  _ _ ~ _ _ _ _ _ _  ~ 

included in Tables Nos. 1 and 2, showing the growth of 
the system, is not included in Tables Nos. 3 and 4, _. - - _ -  ___ 

trouble was compara~ively snlall and the number of T.4BLE I . - - H ~ t i d ~  distributioti Of thunderstgi ni 
lrzbution of dnninge froin tlrrtnderuto~nis to 
svstent zn circuits nut (oiitages) for 192: to 1926, atic~,irsive 

I Ninetieth mrridim time 

showing the effect of the storms. I A M  I P h'. 

NUMBER A N D  MILEAGE O F  O V E R H E A D  CIRCUITS IN SERVICE AND 
NUMBER O F  CONSUMERS 1921 T O  1926 

TABLE 

Tear 

2.-Damage front stornis, by, years, tn (d','cilumbin n ~ / s t o n ,  
Cincin 11 r:t i dcsfrzct 

Destructive 

Days 
with Total 

time of 
IUt3:'09 

h.  111.  
29 49 
48 33 
65 33 

167 3 
141 24 
304 42 

Number of circuits out ~~~~~~~ 

, In1"I 0 ,  il aT! 1- y~ ,L Io ,u , i  r * l 5 Y U I I i a r n I ,  

q?eS __.__._..___.__ I13 I t  13 11 10 l O ' l u /  6) 71 4/ 4 .I1 15 27' 37 41,45,47 / I '  53 4642332312 I 1  
k r  cent of storms !-j ( '  ' .I 1 I I 1 
- ' I- ____~___ 

/ I  
I I  

.,*u.-.,..-.-.-..... I,." 1.7 1" l l , l . i  I ,  

Hours with first out- 

Tof;tlhours with out- ~ 

ages ._____._._..... il A, .1/ 11 2/ 1' o/ 41 0, ?/ 21 W l Y l  13 10'1315' 16 7 4 6 4 2 6 

7 
roc31 Oiit:~ges........'6;';;(Ju ih ib  Y z1i9!  (j 16 11 1 6 ~  zz i x  i i i  i5 Y L I W  ~ 1 2 ~ 4 9 ~ 3 7  i 4  

destrurtive .......-~, b 6 7 5 6  1/23;11/ O(501 0fi/3:/ ji 72: 54 3{447;; 62 33!3113240875 

The st,orm log shows for each storm causing trouble 
the dat,e of the storm, t,ime circ.uits were out, locality 
aff ecked, direction of movement,, nimiber of outages, 
we.nt,he.r conditions, ltnd effect on t.he systmi. Another 
department) prepared charts showing the number of 
commercial trouble calls each dat. for 10 years, showing 
not, only t,he averawe number of d d y  t.rouble calls but 
also t,he additionay number of calls for each storm. 
Combining these two records wit'h the record of each 
t>hunderstorm by t,he Weather Bureau we obtain a 
complete hist,ory of each t,hunderstorm n.nd the effects 
on t,he electric sysbem. d sumnary of the results 
obtained is shown in t'he tables. In using the tables, 
especially in c.oniparing the number of outages and 
tsouhle cltlls in 1921 or 1922 1vit.h later years, as shown 
in Tables Nos. 2 and 3, allowance must be made for the 
growth of t,he system, as shown in Table No. 1, under 
number m d  miles of overhead  circuit,^ and number of 
comnierckl consumers. During the same period the 
Ltre,a covezed by the. owrhead c,irc,uits has incre.ssed 
from 236 square ndes  in 1921 to 370 square miles in 
1926. 
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I n  addition to the information contained in the 
tables, the storm log shows interesting details of the 
damage froin the thunderstorin under the “effect on 
the Columbia system.” I n  1921 and 1922 the damage 
consisted citirely in putting out of commission the 
4,335 volts, 13.2 kilovolts, and 33-kilovolt lines. The 
66-kilovolt lines were constructed in 1923, but were not 
in operation until the end of 1925. In  1922 and 1923 in 
addition to the various circuits being out, trouble was also 
experienced in flashing of insulators, causing bad pot- 
heads, hot crosses, and burning out rotary converters. 

“Surges” became a prominent source of trouble from 
the thunderstorm late in 1934, and continued to cause 
much trouble the two following years. Surges are the 
dropping of the load on a high-tension line, such as 33 kilo- 
volts, to say, 15 kilovolts, a rise above 33 kilovolts, and 
then a drop again. This kicks out the circuit. During 
theyear 195s surges during 10 of the 34 destructive thun- 
derstorms caused 184 outages and probably several more. 

Storms during these years apparently caused con- 
siderable trouble with arc circuit and direct-current 

machines. In the storm log no mention is made of 
machines being out until April 21, 1926, when the 
following appears: “Six outages on 66-kilovolt circuits 
and 5 machines out due to surges.’’ During the re- 
mainder of 1926, there were 96 machines out in 17 
thunderstorms. This was the first full year of service 
from the Columbia station, located on the Ohio River 
20 miles below Cincinnati, with 171 miles of high-volta e 

mentioned most frequently during. the last year were: 
Poles on fire, hot crosses, arc circuits out, and lightning 
arresters hit. 

The area of observation of thunderstorms a t  the Abbe 
Meteorological Observatory is practically the same as 
the area covered by the network of the Columbia system 
a t  Cincinnati. The frequency and intensity of the 
storms as observed have been compared with the damage 
to the electric system. The electric-power company is 
only one of the industries affected by the thunderstorm, 
and similar industries suffer corresponding losses through- 
out the region of thunderstorms. 

lines transmitting current. Other causes of troub k e 

CAN T H U N D E R S T O R M S  BE CLASSIFIED ? 

ALFRED J. HENRY 

The Editor is moved to these remarks by the classifica- sible to find a well-defined boundary between these two 
tion of thunderstorms given by Mr. Devereaux on p. 115. classes of thunderstorms.” ’ 

Scientists are DerhaDs never so well satisfied with . Hann and Siiring. in the former’s well-known Lehrbuch. 
their efforts as when they have succeeded in classifying 
some particular phenomenon that hitherto had escaped 
the hands of the classifier. Classification is common to 
practically all writers on scientific. subjects. First, they 
observe and then they sort into groups or classes those 
objects which have one or more features in common, and 
by this method they arrive a t  “genera” and then 
“species, ’’ and so on. In  the biological sciences such pro- 
cedure is logical and helpful since the difference between 
any two classes of objects is significant. 

When, however, one attempts to dass thunderstorms 
he must sooner or later discover that about the only 
thing they have in common is their dependence as to 
origin on atmospheric instability, however that is brought 
about. 

It has been recognized for many years that one ‘of 
the two so-c.alled types of thunderstorms, “heat ” and 
“cyclonic ” shades imperceptibly into the other and that 
it is not practicable to distinguish between them. 

This was recognized by Mohn and Hildebrandsson, who 
were probably the first writers to class thunderstorms 
into two main groups as above indicated. These 
authors expressly say: “However, it is in Sweden impos- 

follow hlohn and Hildebrandsson and add a third group; 
viz, those which originate along the borders between 
warm and cold areas. 

It is but natural that further study of thunderstorm 
phenomena should disclose a greater variety of condi- 
tions of origin than has hitherto been recognized, 
especially if, as Humphreys has done, the form of the 
isobars a t  or very shortly after the occurrence of the 
thunderstorm be made the criterion of classification. 
Humphreys, as stated by Devereaux, describes five 
classes, viz, heat, cyclonic, tornadic, trough, and border. 
The two first named and the last named have already 
appeared in the literature. 

Any clas4ication to be useful should be adopted by 
the majority of organized weather services; pending 
such adoption it would seem to be preferable not to 
stress the grouping by classes, remembering that to the 
man on the street a thunderstorm is a thunderstorm and 
nothing more; moreover, there do not seem to be any 
well-recognized differences between thunderstorms that 
could be used as criteria for classification. 

This class was not named. 

1 Le8 Orages dans la Peninrule Scandineve. Upsala, 1888. 


